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The title compound, C 19 H 32 O 4 , was synthesized fromhimachalene, wich was isolated from essential oils of Cedrus atlantica. The molecule is built up from two fused six-and seven-membered rings. The six-membered ring has a screwboat conformation, whereas the seven-membered ring displays a half-chair conformation; the dihedral angle between the mean planes of the rings is 61.99 (6) .
Related literature
For background to -himachalene derivatives, see: Lassaba et al. (1998); Plattier & Teisseire (1974) ; Plattier et al. (1974) . For a related structure, see: Chiaroni et al. (1996) . For ring puckering analysis, see: Cremer & Pople (1975 
Comment
This work is a part of our ongoing program concerning the valorization of the most abundant essential oils in Morocco, such as Cedrus atlantica. This oil is made up mainly (75%) of bicyclic sesquiterpene hydrocarbons, among which is found the compound γ-himachalene (Plattier & Teisseire, 1974) . This compound is a minority product of the mixture of hydrocarbons of essential oil of the Atlas Cedar (Cedrus atlantica), isolated by Plattier et al. (1974) . Literature provides only a few articles on the reactivity of this sesquiterpene, namely its hydrochlorination (Plattier & Teisseire, 1974) , its hydroboration (Plattier et al., 1974) and its epoxidation (Chiaroni et al.,1996; Lassaba et al., 1998) . Thus the action of two equivalents of diborane followed by oxidation with hydrogen peroxide and soda leads to two diasterioisomers: cis-himachal-2α,8α-diol and cis-himachal-2α,8β-diol. In order to prepare products with high added value, we have treated the mixture of these two isomers with the acetic anhydride in pyridine (see experimental) and obtained a mixture of two isomers (X) and (Y) with a combined yield of 98%. A study of spectral analysis of 1 H NMR, 13 C NMR and mass spectrometry did not allow us to differentiate between the structures of both isomers. Nevertheless, a X-ray crystallographic study of a single-crystal of (X) has allowed its identification as 2α,8α-diacetoxy-cis-himachalane (Scheme 1) and distinguish it from its isomer (Y), which is 2α,8β-diacetoxy-cis-himachalane. The molecule ( Fig.1 ) is built up from two fused six-and seven-membered rings with the acetoxy groups at positions 2 and 8 in α-configuration. The six-membered ring has a screw boat conformation as indicated by the total puckering amplitude QT = 0.7585 (12) Å and a spherical polar angle of θ= 92.06 (9)° with φ= 71.42 (9)°. The seven-membered ring displays a half chair conformation with QT =0.8062 (13) Å, θ = 42.17 (9)°, φ2 = -26.97 (14)° and φ3 = 169.95 (13)° (Cremer & Pople, 1975) .
Experimental
To a solution of 1 g of the mixture of two isomers of cis-himachal-2,8-diol (prepared from γ-himachalene) in 30 ml of pyridine was added 20 ml of acetic anhydride. The mixture is stirred overnight at room temperature, then treated with 100 ml of ice water. The reaction mixture was extracted three times with 30 ml of ether. The organic phases obtained are dried over sodium sulfate and then concentrated under vacuum. The residue obtained is chromatographed on silica gel column impregnated with silver nitrate (10%) with a mixture of hexane -ethyl acetate (95-5) used as eluent. The two diastereoisomers 2α,8α-diacetoxy-cis-himachalane (X) and 2α,8β-diacetoxy-cis-himachalane (Y) are obtained by this procedure in a 80/20 ratio and a combined yield of 98%. The title compound (isomer X) is recrystallized from a mixture of hexane and ethyle acetate (40/60).
Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl), 0.97 Å (methylene) and 0.98 Å (methine) with U iso (H) = 1.2 U eq (CH 2 , CH) or U iso (H) = 1.5 U eq (CH 3 ). In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined and thus 1705 Friedel pairs were merged and any references to the Flack parameter were removed. 
